INTRODUCTION
Impurities in wheat are known as the most important elements for the technological quality of wheat. It is significant for the processing industry to differentiate the foreign materials in wheat bulk which are easily separable and those that are inseparable (hard separable) (1) . The foreign materials of hard separable category, i.e. the foreign materials that, by geometrical and weight characteristics, have healthy grain characteristics but due to damage at waxy stage of maturity, caused by wheat bugs or attack of field moulds (Fusarium spp., Alternaria spp., etc.), show changed technological quality, in case of larger quantity of particular categories, have a negative effect on particular aspects of the kernel mass technological quality (2) . Kernels with black point are also inseparable ingredients. Black point kernels have characteristically distinctive dark germ and/or part of endosperm, and they appear due to the growing of Dematiaceae family moulds (1) . These are filamentous fungi that form black-brown conidia and conidiophores, due to the presence of pigments, which are secondary metabolites of fungi (3) .
The appearance of black point is conditioned by seasonal climatic conditions. When the weather during the period of grain filling and maturing is humid, the intensity of black point increases (4) . If it is moist and warm weather, the grain can be completely darkened. After a rainy season when drought occurs, black bars appear on the grains, since the growth of fungi has been stopped (5) . When grain moisture content exceeds 20%, combined with the relative humidity above 90%, the amount of black point kernels increases dramatically (6) .
In Australia and New Zealand the problem of wheat black point kernels is highly present. Rees et al. (4) , based on the experiment of 12 wheat black point samples found that at the level of 10-50%, stated that the falling number and dough stability were statistically significant lower in samples with greater share of black point, while water absorption and flour colour grade increased. Dexter and Preston (7) found that the increase of water absorption and dough development time resulted from larger black point quantities. In his experiments Lorenz (5) worked with tested 2 wheat varieties, highly sensitive to black point, and determined that amylolytic activity increased with the increase of black point level. Testing 4 wheat varieties in the Volga Region, Krupnova et al. (8) obtained statistically significant higher alpha-amylase activity of black point kernels compared to kernels without black point (healthy kernels). According to their findings, there were no differences in the protein content and content of wet and dry gluten of black point kernels as compared to healthy kernels. In the early 70's of the last century, in this growing area, Pastornaţki et al. (9) investigated the changes of wheat quality of black point kernels of old varieties Aurora and Kavkaz. Also, an increasing trend of farinograph water absorption and 15 min drop was proved, while the quality number was in decrease. The protein content in flour, and wet gluten content generally showed an increasing trend with a higher level of black point kernels compared to healthy kernels. In comparison to the fraction without black point, in the black point fraction an increased activity of proteolytic enzymes was noted, but not in such an extend to destroy protein complex structure. The amylolytic activity of black point flour fractions was also increased, but not significantly related to healthy kernel flour. Due to water absorption increase and increased enzyme amylolitic activity, in some cases, a small amount of black point kernels can positively effect the technological quality of wheat.
In modern cereal screenrooms in mills, there are devices that are able to detect and remove a substantial share of black point kernels and thus eliminate them from further processing (10, 11) . Unfortunately, a small number of mills are equipped in this way, so black point kernels arrive to first break.
In our country the examinations of wheat black point are mainly related to test their mycological and toxicological properties, and little is known about their impact on the technological quality of wheat. The aim of this study was to examine the effect of wheat black point kernels on selected indicators of wheat flour quality in the conditions of production in the area of Central Banat. 
Sample preparation
Black point kernels were manually separated from average samples of wheat crop 2007 and 2008 from the area of Central Banat, collected at the entrance to the silo "Ţito-produkt" Zrenjanin. Black point grains were further grinded.
Grinding
Prepared wheat samples (sound or black point fraction) were individually tempered overnight (14h) at 14% moisture and milled in the Brabender mill Quadrumat junior. Flour of 60% extraction (12) was manually homogenized. In each year of study, wellhomogenized samples of wheat flour were used for making 4 sub-samples. The first sample was further used as a control one -flour from sound grains, while to the other three samples 2, 4 or 10% of black point flour was added as a substitute for part of the control sample. Dough rheology tests (farinogram and extensogram) were made on standard Brabender equipments, according to the Serbian "Rules on methods of physical and chemical analyses designed for quality control of wheat, milling-and bakery products, pasta and frozen dough" (13) .
Wet gluten content and falling number according to Hagberg were determined according to the procedure described by KaluŤerski and Filipoviš (12) . Moisture and flour ash content were determined, according to "Rules on methods of physical and chemical analyses designed for quality control of wheat, milling-and bakery products, pasta and frozen dough" (13) .
The average values of 25 replicates were statistically analyzed and tested by multivariate MANOVA and discriminative analysis, while as the univariant procedures ANOVA and t-test were used (14) . At the testing of the hypothesis, a critical p value was used, which poses a risk of conclusion. If p > 0.1, the differences are not significant. If 0.1 > p > 0.05 the existence of significant differences with increased risk of reasoning is accepted, whereas in the case when p<0.05 there are significant differences. By finding the coefficient of discrimination, the features determining the specificity of the addition of black point flour were distinguished. Calculating Mahalanobis distance between samples with the addition of black point flour another indication of similarity or difference was obtained, since the distances of different areas can be compared. Statistical designing and data processing were done according to the methodology of the agency "Smartline" Novi Sad, using the program package Microsoft Excel 2003 version. The discrimination coeffi-cient and Mahalanobis distance are calculated according to Anderson (14) , while the figures showing the confidence intervals of the selected quality indicators were prepared in Grapher Six program, Golden Software, Inc., 2005 version. Tables 1 and 5 show the central and dispersive parameters of the tested quality indicators for control samples and the samples with 2, 4 and 10% black point flour added, and the statistically significant differences between the sample groups are marked with an asterisk (*) and the alphabet letters.
RESULTS AND DISCUSSION
The adding of black point flour affected the farinograph indicators (Table 1) . 
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The addition of black point flour lead to a slight increase in the water absorption. The dough stability showed a decreasing trend with larger quantities of black point flour, while the 15 min drop was increasing. Regarding the dough development time and quality number there were no significant changes with the addition of black point flour. Statistical analysis (Table 2) showed that, based on the value p=0.000 (MANOVA analysis) and p=0.000 (discriminative analysis), there is a difference and clearly defined borderline between the samples with the addition of black point flour and confirmed the strong influence of black point kernels on the farinograph indicators of flour quality. The ANOVA test showed a significant difference between the dough stabilities of some samples, with the addition of black point flour, in relation to the farinograph indicators (Table 3 ). The coefficient of discrimination indicates that the largest contribution to the discrimination between samples with addition of black point flour is associated with the number of quality, followed by dough stability and 15 min drop.
The level of black point flour affected the increase in the water absorption (Table 1) , which is a prerequisite for obtaining a higher yield of dough and bread. In the case of water absorption, there are no significant differences between control and samples with addition of black point flour, as confirmed by p> 0.1 (Table 3) . This is in accordance with the findings of Rees et al. (4) . The differences in dough development time are minor, while in the case of dough stability the existence of significant differences between groups of samples (p<0.05, Table 3 ) was noticed. The effect of black point flour showed up with the addition of 4%, while 10% of black point flour significantly affected reduction of dough stability, which is consistent with the literature data (4).
The share of black point flour contributed to the increased 15 min drop. More precisely, 2% and 4% caused an approximate effect, while the sample with 10% of black point flour differs significantly compared to the control sample. Although, regarding the 15 min drop, a statistically significant difference between samples with different levels of black point flour is not obtained, the trend of increasing 15 min drop with the increase of black point flour is evident (Figure 1) , which is in agreement with the results obtained by Pastornaţki et al. (9) . The coefficient of discrimination indicates that the influence of black point kernels on 15 min drop is a bit smaller than the effect on dough stability. Regarding the farinograph number of quality, there has been a slight, but irregular, trend of increase parallel to the added amount of black point flour. The coefficient of discrimination points at the greatest contribution to the difference between samples though these differences were not statistically significant.
The Mahalanobis distance (Table 4) indicates that, in terms of farinograph indicators, the influence of the black point flour increases with the increase of its level and is the highest with the addition of 10%.
Concerning the variety of farinograph indicators, statistical analysis shows that the addition of black point flour had the most influence on dough stability. According to Table 1 , significant difference exists in the dough stability between control and samples with 10% of black point flour. Dough stability of the sample with 2% of black point flour was significantly higher than in samples with 4 and 10% of black point flour. The addition of black point flour also affected the extensograph indicators, amilolytic activity, wet gluten and flour ash content (Table 5 ). Based on the values p=0.000 (analysis MANOVA) and p=0.000 (discriminative analysis) (Table 6 ), the existence of differences and clearly defined borderlines between the samples with the addition of black point flour in relation to extensograph indicators, amilolytic activity, wet gluten and flour ash content is observed. However, ANOVA (Table  7) did not prove significant differences between the samples with different ratio of black point flour as it was registered in the individual cases, referring the falling number and extensibility (Table 5) .
Extensograph indicators change in terms of decreasing area and ratio number, considering to the resistance decrease with black point flour level increase. The lowest area and dough resistance were recorded at the level of 4% black point flour addition. The addition of 4% black point flour caused a slight increase in extensibility, which, at the level of 10%, became statistically significantly different compared to the control ( Table 5) .
Coefficients of discrimination (Table 7) indicate that the falling number (0.557) and wet gluten content (0.333) proved to be influenced by the level of black point in the samples. The falling number decreases with the increase of the share of black point flour (Figure 2 ). The sample with 10% of black point flour has the lowest value of falling number, or the highest amylolytic activity, which is consistent with the findings of Rees et al. (4), Lorenz (5) and Krupnova et al. (8) . A significant difference in falling numbers was observed between control and samples with 10% of black point flour (Table 5 ). In terms of wet gluten content, a decreasing trend with the increase of the level of black point flour (Figure 2 ) was observed, which is not in agreement with Pastornaţki et al. (9) . Statistical analysis confirmed that the addition of black point flour had no effect on flour ash content. The values of Mahalanobis distances between samples confirmed the observed changes of the extensograph indicators, amilolytic activity, wet gluten and flour ash content (Table 8) . With the increase of black point flour level, the Mahalanobis distance increases, too, which indicates that the addition of 10% of black point flour has the greatest influence on the change of quality indicators.
CONCLUSION
The applied statistical analysis indicated the similarities and differences between the earlier and contemporary findings concerning the influence of wheat black point level on the technological characteristics of flour.
Based on the results of this study, it could be concluded that the addition of black point flour effected most the dough stability and dough development time, 15 min drop and falling number, with the peak values at 10% share. The findings that are not in accordance with literature data can be interpreted as a result of temporal distance (test performed in the 70's) and/or different conditions of production. As climatic conditions are the most important factor for the black point occurrence, the influence of black point kernels on the technological quality of wheat production per year should be reviewed. Also, it should be checked if in a specific production year the small share present of black point kernels can effect the improvement of particular wheat quality indicators (if the grain mass is being healthy safe from mycological and toxicological aspects). Further research should deal with both the effect of black point kernels on baking properties of wheat and the enzyme (proteolytic and amilolytic) activity of black point kernels. To solve partly the problem of black point kernels, the further research should include the resistance of wheat varieties to the black point and, regarding it, take care of the proper variety choice at the seeding time, as well as treat wheat with fungicides during the blooming period and to modernize cereal screenrooms in mills with the equipment for colour wheat impurities separation.
